wo 2018/001492 A1 | 0K 000 D OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
04 January 2018 (04.01.2018)

(10) International Publication Number

WO 2018/001492 A1l

WIPO I PCT

(51) International Patent Classification:

F25D 23/06 (2006.01)
(21) International Application Number:
PCT/EP2016/065390
(22) International Filing Date:
30 June 2016 (30.06.2016)
(25) Filing Language: English
(26) Publication Language: English

(71) Applicant: ARCELIK ANONIM SIRKETI [TR/TR]; E5
Ankara Asfalti Uzeri, Tuzla, 34950 Istanbul (TR).

(72) Inventor: YUSUFOGLU, Yusuf, E5 Ankara Asfalti
Uzeri, Tuzla, 34950 Istanbul (TR).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ,BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH,CL,CN, CO,CR,CU,CZ,DE, DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,
HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR, KZ, LA,
LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE,
PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, SE,
SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM,KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))
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(57) Abstract: The present invention relates to a vacuunn insulation panel
(1) for use in a refrigeration appliance (2) which comprises: a compartment

Fig. 1

(3) for storing and refrigerating articles; a wall (4) which encloses at least

one side of the compartment (3), wherein the wall (4) comprises a metal
surface (5) which is ferromagnetic; an insulating space for receiving foam

material and the vacuum insulation panel (1 ), wherein the insulating space
is disposed into the wall (4). The vacuum insulation panel (1 ) comprises:
apanel (6) which comprises a core material (7); and an envelope (8) which
seals and protectively covers the panel (6).
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Description

[0001]

[0002]

[0003]

[0004]

A VACUUM INSULATION PANEL WITH IMPROVED ASSEMBLAGE
The present invention relates to a vacuum insulation panel, in particular to
a vacuum insulation panel for use in a refrigeration appliance such as a
domestic refrigerator.
Refrigeration appliances such as domestic refrigerators are commonly
known in the art. A refrigeration appliance generally comprises: a
compartment for storing and refrigerating articles; a wall which encloses at
least one side of the compartment; and an insulating space for receiving
foam material such as polyurethane foam, wherein the insulating space is
disposed into the wall. The foam material is injected into the insulating
space in the wall of the refrigeration compartment. The thermal insulation
capability of the foam material is rather limited. In contrast thereto, the
thermal conductivity of a vacuum insulation panel (VIP) is lower than the
thermal conductivity of foam material. Thus, the energy efficiency of a
refrigeration appliance can be effectively increased by using a VIP in the
insulating space of the wall. Vacuum insulation panels are commonly
known in the art. A vacuum insulation panel generally comprises: a panel
which comprises a core material; and an envelope which seals and
protectively covers the panel. A VIP generally has a rectangular
parallelepiped shape which does not match the shape of the insulating
space in the wall of the refrigeration appliance. Therefore, a VIP is
commonly used in combination with the foam material in order to fill the
gaps. When manufacturing the refrigeration appliance in the production
line, the VIP is secured by the assembly operator usually in an upright
position into the wall through adhesive tapes, glues or clamps, and
thereafter the gap around VIP in the insulating space is filled with the foam
material.
CN201811530 (U) discloses a refrigerator comprising a vacuum insulation
panel and foam material.
A problem with the prior art refrigerator is that the assemblage of the VIP
into the wall is time consuming and difficult for the assembly operator.

Thereby, the production costs are increased both in terms of labor and
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material. Another problem with the prior art refrigerator is that the VIP
cannot be always securely fixed into the wall through the adhesive tapes,
glues, and the like. There are instances where the VIP becomes
misaligned, or even falls out. For instance, the use of more adhesive tapes
increases the production costs both in terms of labor and material. In case
of misalignments in the VIP, the insulating space may not be entirely filled
with foam material, and thus the insulation performance decreases.

An objective of the present invention is to provide a vacuum insulation
panel which overcomes the aforementioned problems of the prior art in a
cost effective way and which enables an easy, quick and secure
assemblage into the insulating space.

This objective has been achieved by the vacuum insulation panel as
defined in claim 1 and the refrigeration appliance as defined in claim 7.
Further achievements have been attained by the subject-matters
respectively defined in the dependent claims.

The vacuum insulation panel of the present invention comprises a
sufficient amount ferromagnetic material for securing the envelope to the
metal surface of the wall through magnetic attraction.

A major advantageous effect of the present invention is that the vacuum
insulation panel can be securely fixed into the insulating space in the wall
of the refrigeration appliance by virtue of the magnetic attraction. Thereby,
the risk of misalignments/flexing/falling out of the vacuum insulation panel
can be eliminated or reduced as much as possible, and thus the insulation
performance of the refrigeration appliance can be improved. Another major
advantageous effect of the present invention is that the vacuum insulation
panel of the present invention can be easily and quickly fixed into the
insulating space in the wall of the refrigeration appliance by virtue of the
magnetic attraction. Another major advantageous effect of the present
invention is that the need for using adhesive tapes and glues has been
obviated. Thereby, the production costs can be reduced both in terms of
labor and material. Other advantageous effects of the present invention
can be taken from the above described embodiments.

In an embodiment, the ferromagnetic material is added to the core material
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and/or to the envelope. These embodiments are particularly advantageous
as the shape and volume of the panel remains unchanged, and thus the
vacuum insulation panel can be smoothly and securely assembled into the
insulating space of an existing refrigeration appliance. In addition, the
bond between the metal surface of the wall, the envelope and the core
material can be adequately improved.

In alternative embodiments, the ferromagnetic material of the core material
comprises magnetic nanoparticles including magnetic elements such as
iron, nickel, cobalt. In a version of this embodiment, the magnetic
nanoparticles comprise iron oxide nanoparticles. These embodiments are
particularly advantages as the magnetic nanoparticles also improve the
opaqueness of the vacuum insulation panel, and thus the thermal
insulation performance can be further increased.

According to the present invention, the use of the vacuum insulation panel
is not limited to refrigeration appliances, and can be alternatively used in
other thermal insulation applications relating to the building sector.
Additional features and additional advantageous effects of the vacuum
insulation panel and the refrigeration appliance of the present invention will
become more apparent with the detailed description of the embodiments
with reference to the accompanying drawings in which:

Figure 1 - is a schematic perspective partial view of a refrigeration
appliance which comprises a vacuum insulation panel according to an
embodiment of the present invention;

Figure 2 — is a schematic sectional view of a vacuum insulation panel
according to an embodiment of the present invention.

The reference signs appearing on the drawings relate to the following
technical features.

Vacuum insulation panel (VIP)

Refrigeration appliance

Compartment

Wall

Metal surface

o o K~ w Dd -~

Panel
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7. Core material

8. Envelope

9. Inner lining

The vacuum insulation panel (1) is suitable for use in a refrigeration
appliance (2) comprising: a compartment (3) for storing and refrigerating
articles; a wall (4) which encloses at least one side of the compartment (3),
wherein the wall (4) comprises a metal surface (5) which is ferromagnetic;
an insulating space for receiving foam material and the vacuum insulating
panel (1), wherein the insulating space is disposed into the wall (4) (Fig.
1).

The vacuum insulation panel (1) comprises: a panel (6) which comprises a
core material (7); and an envelope (8) which seals and protectively covers
the panel (6) (Fig. 2).

The vacuum insulation panel (1) of the present invention further
comprises: a sufficient amount of ferromagnetic material for securing the
envelope to the metal surface (5) through magnetic attraction.

The refrigeration appliance (2) of the present invention comprises one or
more vacuum insulation panels (1). In the refrigeration appliance (2) the
vacuum insulation panel (1) is disposed into the insulating space and
embedded in the foam material.

In an embodiment, the ferromagnetic material is mixed with the core
material (7) (Fig. 1).

In another embodiment, the ferromagnetic material comprises magnetic
nanoparticles.

In another embodiment, the magnetic nanoparticles comprise iron oxide
nanoparticles.

In another embodiment, the core material (7) of the vacuum insulation
panel (1) further comprises an opacifier, fumed silica and glass fiber.

In another embodiment, the core material (7) further comprises a getter for
removing residual gas and/or a desiccant for absorbing any moisture.

In another embodiment, the refrigeration appliance (1) further comprises
an inner lining (9) which is manufactured from plastic material and which

encloses the compartment (3). In this embodiment, the insulating space is
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between the metal surface (5) of the wall (4) and the inner lining (9) (Fig.
2).

In the subsequent description a manufacturing process of the vacuum
insulation panel (1) will be briefly explained by way of example.

The core material (7) is prepared in form of a powder mixture containing
an opacifier, a sufficient amount of the ferromagnetic material in powder
form, fumed silica and glass fiber. The amount of the ferromagnetic
material is determined in accordance with the weight of the vacuum
insulation panel (1) so as to achieve the magnetic attraction for secure
assemblage. In addition, a getter and a desiccant can be optionally added
to the powder mixture. The powder mixture has a density of 230 - 340 Kg
per cubic meter. Next, the powder mixture is stirred until it becomes
homogeneous. Next, the homogenous powder mixture is filled into a die.
Herein, no harmful binders are used with consideration for the
environment. Next, the powder mixture in the die is pressed by means of
an electromechanical press with a force between 5 to 25 kN for about 1 to
5 minutes so as to form the panel (6). Next, the panel (6) is sealed with the
envelope (8) while bonding the edges of the envelope (8) under a vacuum
between 0.01 to 0.5 mbar.

A major advantageous effect of the present invention is that the vacuum
insulation panel (1) can be securely fixed into the insulating space in the
wall (4) of the refrigeration appliance (2) by virtue of the magnetic
attraction. Thereby, the risk of misalignments/flexing/falling out of the
vacuum insulation panel (1) can be eliminated or reduced as much as
possible, and thus the insulation performance of the refrigeration appliance
(2) can be improved. Another major advantageous effect of the present
invention is that the vacuum insulation panel (1) of the present invention
can be easily and quickly fixed into the insulating space in the wall (4) of
the refrigeration appliance (2) by virtue of the magnetic attraction. Another
major advantageous effect of the present invention is that the need for
using adhesive tapes and glues has been obviated. Thereby, the
production costs can be reduced both in terms of labor and material. Other

advantageous effects of the present invention can be taken from the
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above described embodiments.
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Claims

1. A vacuum insulation panel (1) for use in a refrigeration appliance (2)
comprising: a compartment (3) for storing and refrigerating articles; a wall (4)
which encloses at least one side of the compartment (3), wherein the wall (4)
comprises a metal surface (5) which is ferromagnetic; an insulating space for
receiving foam material and the vacuum insulation panel (1), wherein the
insulating space is disposed into the wall (4), the vacuum insulation panel (1)
comprising: a panel (6) which comprises a core material (7); and an envelope
(8) which seals and protectively covers the panel (6), the vacuum insulation
panel (1) characterized by further comprising: a sufficient amount of
ferromagnetic material for securing the envelope to the metal surface (5)
through magnetic attraction.

2. The vacuum insulation panel (1) according to claim 1, characterized in that the
ferromagnetic material is mixed with the core material (7).

3. The vacuum insulation panel (1) according to claim 1 or 2, characterized in that
the ferromagnetic material comprises magnetic nanoparticles.

4. The vacuum insulation panel (1) according to claim 3, characterized in that the
magnetic nanoparticles comprise iron oxide nanoparticles.

5. The vacuum insulation panel (1) according to any one of claims 1 to 4,
characterized in that the core material (7) further comprises an opacifier,
fumed silica and glass fiber.

6. The vacuum insulation panel (1) according to any one of claims 1 to 5,
characterized in that the core material (7) further comprises a getter and/or a
desiccant.

7. Arefrigeration appliance (2) comprising: a compartment (3) for storing and
refrigerating articles; a wall (4) which encloses at least one side of the
compartment (3), wherein the wall (4) comprises a metal surface (5) which is
ferromagnetic; an insulating space for receiving foam material, wherein the
insulating space is disposed into the wall (4), characterized by further
comprising: one or more vacuum insulation panels (1) as defined in any of
claims 1 to 6, wherein the vacuum insulation panel (1) is disposed into the
insulating space and embedded in the foam material.

8. The refrigeration appliance (1) according to claim 8, characterized by further
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comprising an inner lining (9) which is manufactured from plastic material and
which encloses the compartment (3), wherein the insulating space is between

the metal surface (5) of the wall (4) and the inner lining (9).
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